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Description 

This invention relates to novel compositions useful as mortar for the installation of ceramic wall and 
floor tiles. More specifically, it relates to such a composition containing a novel water-retention agent 
s Conventional ceramic tile cements are mixtures of cement, sand, and thickener, usually they also 
contain small amounts of polyacrylamide and polyvinyl alcohol to improve performance. The dry cement 
mixture is then mixed with water to form a mortar. 

The physical characteristics of a cured conventional mortar are determined by the rate of curing and 
thus, by the rate of water removal therefrom during the curing operation. Any influence which affects these 
to parameters by increasing the rate of water removal or by diminishing the water concentration in the mortar 
at the onset of the curing reaction can cause a deterioration of the physical properties of the mortar Most 
ceramic wall tiles, on their unglazed surfaces, are highly porous and, when set on such a mortar absorb 
water therefrom, leading to the difficulties just mentioned. Likewise, most strata to which these tiles are 
applied such as wallboard, cinderblock. or masonry, are also porous and lead to the same problems 
1 5 To overcome, or at least minimize, the above-mentioned water-loss problems, it has been suggested to 
add to the mortar compositions a small amount of a water-soluble polymer, such as, methylcellulose (U S 
Pat. No. 2,934,932); hydroxyethyl cellulose {U.S. Pat No. 3,243,307); or phenyl hydroxyethyl cellulose 
benzyl hydroxyethyl cellulose or ethyl hydroxyethyl cellulose (U.S. Pat. No. 4,065,319) as a water retention 
aid. These polymers prevent escape of the water from the cement by increasing the viscosity of the water 
20 phase, thus, maintaining the desired water concentration in the mortar during curing. 

In accordance with this invention, it has been found that a dry mortar-forming composition 
comprising, by weight, from about 24% to about 99% of hydraulic cement, from about 0% to about 75% 
sand, and from about 0.3% to about 4% of a water-retaining thickener, which dry composition is capable 
when mixed with from about 25% to about 40% of its own weight of water, of producing a mortar which 
25 can be applied in thin layers for setting tile on walls and ceilings, is improved by using a modified 
hydroxyethyl cellulose having a hydroxyethyl substitution from about 0.3 to about 4.0 M.S. and a 
hydroxypropyl substitution greater than 0.35 M.S. as the water-retention aid or thickener. More than 0 35 
hydroxypropyl M.S. is required to lower the set time of the mortar to the desired level. Preferably the 
hydroxypropyl substitution is greater than 0.6 M.S. Most preferably, the hydroxyethyl M.S. will be from 
30 about 0.8 to 1.8, and the hydroxypropyl M.S. will be from about 0.8 to about 1.5. 

The designation M.S. refers to the average number of moles of hydroxyethyl or hydroxypropyl 
substituent groups combined per cellulosic anhydrogiucose unit. " ' 

^Typically from about 0.3% to about 4% of the modified hydroxyethyl cellulose or of blends thereof is 

35 When compared with the mortars prepared with conventional hydroxyethyl celluloses as the water 
retention agent, the mortars of this invention are improved in texture, set times, and adjustability time8, 
which are three important parameters used widely in the art to characterize tile mortars. They also show 
improvement in tack and cohesiveness. 

Set time is defined in ASTM C266-65. Basically sat time is the time the mortar takes to set or harden at a 

40 gtven thickness. Adjustability time is the time during which the position of the tile on the wall can be 
changed without the tile coming loose from the mortar. 

The modified hydroxyethyl cellulose which can be used as thickener in the mortars of this invention is 
prepared by reacting ethylene oxide and propylene oxide with cellulose in a strongly alkaline medium. 
Specific techniques for carrying out the etherification are well known in the art and any known Drocedure 

<s can be employed. 

In the alternative, a hydroxyethyl cellulose can be etherified with a propylene oxide in a strongly 
alkaline medium. In this case, the hydroxyethyl cellulose can be substantially any grade having M S from 
about 0.3 to about 4.0. The preferred materials are those having a viscosity from about 800 to about 5000 
centipoise (mPas) in a 1% water solution. Materials of higher and lower viscosity can also be used 

so advantageously, however. 

A tile mortar based on Portland cement or other hydraulic cements can be prepared containing only 
the hydraulic cement and the water retention aid of the present invention. Normally, however, most 
formulations will include a rather substantial amount of sand. 

The amount of hydraulic cement can be as high as 99.4% in the case of a mortar containing only 

55 hydraulic cementand the modified hydroxyethyl cellulose to as little as about 24% of the hydraulic cement 
in the case of mortars containing sand and other components. Sand, if used, should be present in the 
amount of from one to three volumes of sand per volume of hydraulic cement. For setting porous tiles a 
mixture containing equal volumes of hydraulic cement and sand up to one volume of hydraulic cement per 
1 1/2 volumes of sand produces a mortar which is entirely satisfactory. 

60 The dry mortar composition may also contain finely divided inorganic or organic fibers, such as, for 
example, mineral wool, glass fibers, fibrous (low substitution or crosslinked) carboxymetyl cellulose and 
the like, in amount of from about 1% to about 2%. The incorporation of the fibers improves the thixotropic 
properties of the mortar, i.e., the use of fibers prevent sag of the mortar. Using a mortar containing fibers to 
bond ceramic tile to a vertical wall lessens the tendency of the tile to slip down the wall during setting of the 

as mortar. More commonly, a small amount of polyacrylamide or of an anionic or cationic copolymer of 



2 



0 115 955 



acrylamide, i.e., about 1% based by weight on the thickener, is used to improve sag resistance. Polyvinyl 
alcohol in small amount, from about 0.05% to about 2%, based on the weight of the hydraulic cement, is 
frequently included to increase wet adhesion and attain better workability. 

Thus, the hydraulic cement dry mixture of this invention consists essentially of from about 24% to 
about 99.4% hydraulic cement; from about 0.3% to about 4% of the modified hydroxyethylcellulose or of 
blends thereof; and from about 0% to about 75% sand. 

This dry mixture, when added to water, forms a thin-set mortar, i.e., a mortar which can be used in thin 
layers on the order of 3.1 8 to 6.35 mm (1/8 to 1/4 inch). The amount of water used is such that the resultant 
mixture will not be so thin as to slide down a wail or drop off a ceiling when applied. In general, from about 
25% to about 50% water, by weight based on the weight of the dry mixture, gives good results. 

In the examples which follow, various embodiments of the mortar compositions of this invention are 
illustrated. In Examples 1 through 11, the formulation shown in Table I is employed except that a 
hydroxypropyl hydroxyethyl cellulose having the hydroxyethyl M.S. and the hydroxylpropyl M.S. shown in 
Table II for the particular example in question is used as the thickener. 

TABLE I 



Components Parts by weight 

White Portland cement 48.89 

Fine sand 50.3 

Poiyacrylamide o.01 

Thickener 0.6 

Polyvinyl alcohol 0.2 

Water 26.0* 



*By weight of the dry component mixture. 

The mortar compositions of this invention are prepared by dry mixing the first five components of 
Table I to a substantially homogeneous state, adding the dry mix to the water, and manually stirring to 
obtain a trowelable mix with complete and visually uniform wetting of the dry components. The wet mass 
is slaked for 30 minutes (except for that portion to be used in the set time test which is slaked for only 10 
minutes), then remixed thoroughly before any evaluations are carried out 

A portion of the mortar is troweled onto the vertical surface of a dry cinderblock between guide strips 
6.35 mm (1/4 inch) thick. A Type B (floor) ceramic tile is lightly tapped onto the mortar surface immediately 
after application to the cinderblock with the back ribs of the tiles in vertical alignment. The position of the 
top edge of the tile is marked. Sag is the downward displacement of the tile measured 2 hours after 
placement on the mortar surface. 

After another hour of slaking the mortar is troweled at room temperature and about 50% relative 
humidity (R.H.) onto a section of gypsum wallboard and 1 0 Type A (wall) ceramic tiles are pressed onto the 
mortar leaving 1.59 mm (1/16 inch) spacing between the tiles and wallboard. At 5-minute intervals at room 
temperature, a tile is twisted through a 90" angle back to its original position. Adjustability time is the 
longest time at which a tile remains affixed to the mortar when tested in this manner. The characteristics of 
the cement are shown in Table II. 

Set time is the time mortar applied to a ceramic tile at a given thickness takes to set or harden as 
measured by a Gilmore needle according to the procedures of ASTM C266-65. 

Consistency, tack, and cohesiveness are subjective tests which measure trowelability, how well the 
mortar sticks to a metal spatula or trowel, and the overall integrity of the mortar composition, respectively. 
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In Examples 12 through 15 the formulation of Table I is used except that blends of hydroxypropyl- 
hydroxyethylcefluloses having the hydroxypropyl and the hydroxyethyl M.S. shown in Table III are used. 
The properties of the compositions of Examples 12 through 15 are also shown in Table 111. 
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Features, advantages and other specific em bod iments of this invention will become readily apparent to 
those exercising ordinary skill in the art after reading the foregoing disclosures. 

Claims for the Contracting States: BE CH DE FR GB IT LI NL SE 

s 

1. A dry mortar-forming composition which comprises, by weight, from about 24% to about 99% of 
hydraulic cement, from about 0% to 75% sand and from about 0.3 to about 4% of a water-retaining 
thickener, said dry composition being capable, when mixed with from about 25% to about 40% of its own 
weight in water, of producing a mortar which can be applied in thin layers for setting tile on walls and 
io ceilings, characterized in that the water-retaining thickener is at least one modified hydroxyethyl cellulose 
having hydroxethyl M.S. from about 0.3 to about 4.0 and hydroxypropyl M.S. greater than 0.35. 

2. The composition of claim 1 wherein the modified hydroxyethyl cellulose has a hydroxypropyl M.S. 
greater than 0.6. 

3. The composition of claim 1 wherein the modified hydroxyethyl cellulose has a hydroxyethyl M.S. 
f5 from about 0.8 to about 1.8 and a hydroxypropyl M.S. from about 0.8 to about 1.5. 

4. The composition of claim 1 which further comprises about 1 %, based by weight on the thickener, of 
a polymer selected from the group consisting of poiyacrylamide and anionic or cationic copolymers of 
acrylamide. 

5. The composition of claim 1 which further comprises from about 0,05% to about 2%, based by weight 
20 on the hydraulic cement, of a polyvinyl alcohol. 

6. The composition of claim 2 which further comprises about 1%, based by weight on the thickener, of 
a polymer selected from the group consisting of poiyacrylamide and anionic or cationic copolymers of 
acrylamide. 

7. The composition of claim 2 which further comprises from about 0.05% to about 2%, based by weight 
25 on the hydraulic cement, of a polyvinyl alcohol, 

8. The composition of claim 3 which further comprises about 1 %, based by weight on the thickener, of 
a polymer selected from the group consisting of poiyacrylamide and anionic or cationic copolymers of 
acrylamide. 

9. The composition of claim 3 which further comprises-from about 0.05% to about 2%, based by weight 
30 on the hydraulic cement, of a polyvinyl alcohol. 

Claims for the Contracting State: AT 

1. A process of producing a mortar which can be applied in thin layers for setting tiles on wails and 
35 ceilings, wherein a dry composition, which comprises, by weight, from about 24% to about 99% of 
hydraulic cement, from about 0% to 75% sand and from about 0.3 to about 4% of a water-retaining 
thickener, is mixed with from about 25% to about 40% of its own weight of water, characterised in that the 
water-retaining thickener is at least one modified hydroxyethyl cellulose having hydroxyethyl M.S. from 
about 0.3 to about 4.0 and hydroxypropyl M.S. greater than 0.35. 
40 2. The process of cialm 1 wherein the modified hydroxyethyl cellulose has a hydroxypropyl M.S. 
greater than 0.6. 

3. The process of claim 1 wherein the modified hydroxyethyl cellulose has a hydroxyethyl M.S. from 
about 0.8 to about 1.8 and a hydroxpropyl M.S. from about 0.8 to about 1.5. 

4. The process of claim 1 in which the composition further comprises about 1 %, based by weight on 
« the thickener, of a polymer selected from the group consisting of poiyacrylamide and anionic or cationic 

copolymers of acrylamide. 

5. The process of claim 1 in which the composition further comprises from about 0.05% to about 2%, 
based by weight on the hydraulic cement, of a polyvinyl alcohol. 

6. The process of claim 2 in which the composition further comprises about 1%, based by weight on 
so the thickener, of a polymer selected from the group consisting of poiyacrylamide and anionic or cationic 

copolymers of acrylamide. 

7. The process of claim 2 in which the composition further comprises from about 0.05% to about 2%, 
based by weight on the hydraulic cement, of a polyvinyl alcohol. 

8. The process of claim 3 in which the composition further comprises about 1%, based by weight on 
55 the thickener, of a polymer selected from the group consisting of poiyacrylamide and anionic or cationic 

copolymers of acrylamide. 

9. The process of claim 3 in which the composition further comprises from about 0.05% to about 2%, 
based by weight on the hydraulic cement, of a polyvinyl alcohol. 

so Patentanspruche fur die Vertragsstaaten: BE FR DE GB IT NL SE CK LI 

1. Zusammensetzung zur Bildung von Trockenmortel, welche, bezogen auf Gewicht, von etwa 24% bis 
etwa 99% Wasserzement, von etwa 0% bis 75% Sand und von etwa 0,3 Ms etwa 4% eines 
wasserbindenden Verdickers enthalt, wobei dlese Zusammensetzung, wenn sie mit Wasser mit von etwa 
65 25% bis etwa 40% ihres eigenen Gewichts gemischt ist, geeignet ist, einen Mortel zu bilden, der in dunnen 
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Schtchten aufgebracht warden kann zur Verlegung von Riesen an Wanden und Decken, dadurch 
gekennzeichnet dafi der wasserbindende Verdicker wenigstens eine modifizierte Hydroxyethylzellulose 
autoelst HVdr0Xyethyl " M - S ' von M °' 3 bis °- 4 und ein Hydroxypropyl-M.S. grofier als 0,35 

Z^SSSST^VifiSS^ ^ ^ m ° difiZierte HvdroxyetKv.zeHu.ose ein 

u ^ 3 " 2u ;[f mm9 J 1setzim 9 nach Anspruch 1, bei welcher die modifizierte Hydroxyethylzellulose ein 
aSeist 6tWa ^ 1 ' 8 Hvdrox yP r °PV l " M - S - von etwa 0,8 bis etwa 1,5 

u- j!- Zusammen f f un 9 nach Anspruch 1, welche weiters etwa 1%, bezogen auf das Gewicht des 
Verdickers, ernes Polymers enthalt, das aus der aus Polyacrylamid und anionischen Oder kationischen 
Copolymeren von Acrylamid bestehenden Gruppe ausgewahlt ist. 

5. Zusammensetzung nach Anspruch 1 , welche weiters von etwa 0.05% bis etwa 2%, bezoqen auf das 
Gewicht des Wasserzements, Polyvinylalkohol enthalt. 

6 Zusammensetzung nach Anspcuch 2, welche weiters 1 %, bezogen auf das Gewicht des Verdickers 
ernes Polymers enthalt, das aus der durch Polyacrylamid und anionischen oder kationischen Copolymeren 
gebildeten Gruppe ausgewahlt ist. 7 

7. Zusammensetzung nach Anspruch 2, welche weiters von etwa 0,05% bis etwa 2%, bezoqen auf das 
Gewicht des Wasserzements, Polyvinylalkohol enthalt. 

8. Zusammensetzung nach Anspruch 3, welche weiters 1 %, bezogen auf das Gewicht des Verdickers 
ernes Polymers enthalt, das aus der durch Polyacrylamid und anionischen oder kationischen Copolymeren 
gebildeten Gruppe ausgewahlt ist. puiymeren 

9. Zusammensetzung nach Anspruch 3, welche welters von etwa 0,05% bis etwa 2% bezogen auf das 
Gewicht des Wasserzements, Polyvinylalkohol enthalt. 

Patentanspriiche fur den Vertragsstaat: AT 

1. Verfahren zur Hersteilung eine MSrtels, der in dQnner Schicht zur Verlegung von Fliesen an Wanden 
und Decken aufgebracht werden kann, wobel eine Trockenzusammensetzung, welche, bezoqen auf 
Gewicht, von etwa 24% bis etwa 99% eines Wasserzements, von etwa 0% bis 75% Sand und von etwa 0 3 
bis etwa 4/ 0 ernes wasserbindenden Verdickers enthalt, mit von etwa 25% bis etwa 40% ihres eigenen 
Gewichts gemischt wird. dadurch gekennzeichnet, daU der wasserbindende Verdicker wenigstens eine 
modifizierte Hydroxyethylzellulose ist, welche eine Hydroxylethyl-M.S. von etwa 0,3 bis etwa 0,4 und eine 
Hydroxypropy-M.S. grofier als 0,35 aufweist. ' e 

c 2 ' V ~n 3hre P " a £ h Ans P ruch 1 ' bei welchem die modifizierte Hydroxyethylzellulose ein Hydroxypropyl- 
M.S. grofier als 0,6 aufweist. pr 

3. Verfahren nach Anspruch 1, bei welchem die modifizierte Hydroxyethylcellulose ein Hvdroxvethvl- 
M.S. von etwa 0,8 bis etwa 1,8 und ein Hydroxypropyl-M.S. von etwa 0,8 bis etwa 1,5 aufweist 

4. Verfahren nach Anspruch 1, welches weiters etwa 1%, bezogen auf das Gewicht des Verdickers 
ernes Polymers enthalt, das aus der aus Polyacrylamid und anionischen oder kationischen Copolymeren 
von Acrylamid bestehenden Gruppe ausgewahlt ist. 

5. Verfahren nach Anspruch 1 , welches weiters von etwa 0,05% bis etwa 2%, bezogen auf das Gewicht 
des Wasserzements, Polyvinylalkohol enthalt. a uewicni 

6. Verfahren nach Anspruch 2, welches weiters 1%, bezogen auf das Gewicht des Verdickers, eines 
Polymers enthalt, das aus der durch Polyacrylamid und anionischen oder kationischen Cooolvmeren 
gebildeten Gruppe ausgewahlt ist. 

7. Verfahren nach Anspruch 2, welches weiters von etwa 0,05% bis etwa 2%, bezoqen auf das Gewicht 
des Wasserzements, Polyvinylalkohol enthalt. u BW , C ni . 

8. Verfahren nach Anspruch 3, welches weiters 1%. bezogen auf das Gewicht des Verdickers eines 
Polymers enthalt, das aus der durch Polyacrylamid und anioischen oder kationischen Copolymeren 
gebildeten Gruppe ausgewahlt ist. 

9 Verfahren nach Anspruch 3, welches weiters von etwa 0,05% bis etwa 2%, bezogen auf das Gewicht 
des Wasserzements, Polyvinylalkohol enthalt. 



Revendications pour les Etats contractants: BE FR DE GB IT NL SE CH LI 

1. Composition formatrice de mcrtier seche, comprenant en poids entre 24% et 99% environ de ciment 
hydraulique, entre 0% et 75% environ de sable et entre 0,3% et 4% environ d'un epaississant de retention 
de I'humidite, composition seche qui, melangee avec 25% a 40% environ de son propre poids d'eau est 
capable de donner un mortier qui peut etre applique en coaches minces pour fixer des carreaux sur'des 
murs et des sols, caracterisee en ce que I'adjuvant de retention de I'humidite est au moins una 
hydroxyethylcellulose modifies ayant un M.S. {nombre moyen de moles de groupements substituants 
combines, par unite d'anhydroglucose cellulosique) d'hydroxyethyle de I'ordre de 0,3 a 4,0 et un M S 
d'hydroxypropyle superieur a 0,35. 



0 115 955 



2. Composition selon la revendication 1, dans laquelle rhydroxyethylceilulose modifiee a un M.S. 
d'hydroxypropyle superieur a 0,6. 

3. Composition selon la revendication 1, dans laquelle rhydroxyethylceilulose modifies a unB M.S. 
d'hydroxyethyle compris entre 0,8 et 1,8 environ et un M.S, d'hydroxypropyle compris entre 0,8 et 1,5 

s environ, 

4. Composition selon la revendication 1, comprenant en outre 1% en poids environ, sur la base de 
I'epaississant, d'un polymere choisi dans le groups constitue" par le polyacrylamide et des copolymeres 
anioniques ou cationiques de I'acrylamide. 

5. Composition selon la revendication 1, comprenant et outre de 0,05% a 2% environ, sur la base du 
to paids du ciment hydraulique, d'un alcool polyvinylique. 

6. Composition selon la revendication 2, comprenant en outre 1% environ, sur la base du poids de 
I'epaississant, d'un polymere choisi dans le groupe constitue par le polyacrylamide et des copolymeres 
anioniques ou cationiques de I'acrylamide. 

7. Composition selon la revendication 2, comprenant en outre de 0,05% a 2% environ, sur la base du 
15 poids du ciment hydraulique, d'un alcool polyvinylique. 

8. Composition selon la revendication 3, comprenant en outre 1% environ, sur la base du poids de 
I'epaississant, d'un polymere choisi dans le groupe constitue par le polyacrylamide et des copolymeres 
anioniques ou cationiques de I'acrylamide. 

3. Composition selon la revendication 3, comprenant en outre de 0,05% a 2% environ, sur la base du 
20 poids du ciment hydraulique, d'un alcool polyvinylique. 

Revendications pour I'Etat contractant: AT 

1. Procede de fabrication d'un mortier qui peut etre applique en couches minces por la pose de 
25 carreaux sur les murs et les sols dans lequel on melange une composition seche comprenant en poids 

entre 24% et 99% environ de ciment hydraulique, entre 0% et 75% environ de sable et entre 0,3% et 4% 
environ d'un epaississant de retention de I'humidite, avec 25% a 40% environ de son propre poids d'eau, 
caracterise en ce que i'adjuvant de retention de I'humidite est au moins une hydroxyethylcellulose 
modifiee ayant un M.S. (nombre moyen de moles de groupements substituants combines, par unite 
30 d'anhydroglucose cellulosique) d'hydroxyethyle de I'ordre de 0,3 a 4,0 et un M.S. d'hydroxypropyle 
superieur a 0,35. 

2. Procede seion la revendication 1, dans lequel 1'hydroxyethylcellulose modifiee e un M.S. 
d'hydroxypropyle superieur a 0,6. 

3. Procede selon la revendication 1, dans lequel rhydroxyethylceilulose modifies a un M.S. 
35 d'hydroxyethyle compris entre 0,8 et 1,8 environ et un M.S. d'hydroxypropyle compris entre 0,8 et 1,5 

environ. 

4. Procede selon la revendication 1 dans lequel la composition comprend en outre 1% en poids 
environ, sur la base de I'epaississant, d'un polymere choisi dans le groupe constitue per le polyacrylamide 
et des copolymeres anioniques ou cationiques de I'acrylamide. 

so 5. Procede selon la revendication 1, dans lequel la composition comprend en outre de 0,05% a 2% 

environ, sur la base du poids du ciment hydraulique, d'un alcool polyvinylique. 

6. Precede selon la revendication 2 dans lequel la composition comprend en outre 1 % environ, sur la 

base du poids de I'epaississant, d'un polymere choisi dans le groupe constitue par le polyacrylamide et des 

copolymeres anioniques ou cationiques de I'acrylamide. 
4S 7. Precede selon la revendication 2, dans lequel la composition comprend en outre de 0,05% a 2% 

environ, sur la base du poids du ciment hydraulique, d'un alcool polyvinylique. 

8. Procede selon la revendication 3, dans lequel la composition comprend en outre 1% environ, sur la 

base du poids de I'epaississant, d'un polymere choisi dans le groupe constitue par le polyacrylamide et des 

copolymeres anioniques ou cationiques de I'acrylamide. 
so 9. Procede selon la revendication 3, dans lequel la composition comprend en outre de 0,05% a 2% 

environ, sur la base du poids du ciment hydraulique, d'un alcool polyvinylique. 
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